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TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, THOMAS L. MULTER, PAUL SASSER and 
RICARDO GOLDBERG, citizens of United States of America, residing in Westminster, 
County of Oconee, State of South Carolina, Hartsdale, County of Westchester, State of 
New York, and Harrison, County of Westchester, State of New York, respectively, have 
invented an improvement in 

FIRE PROTECTION SPRINKLER SYSTEM 
FOR METAL BUILDINGS 

of which the following is a 

SPECIFICATION 



BACKGROUND OF THE INVENTION 
f% [0001] This invention relates to sprinkler systems for protecting the contents of metal 



InJ buildings against fires. 

H 

y 

PJ [0002] Conventional metal building fire protection systems have sprinklers mounted on 

pipes which are supported from purlins that extend between the roof support beams, or 
rafters, of the building. The rafters are spaced about 25 feet apart to form a plurality of 
bays and normally two or more sprinkler lines are supported from the purlins extending 
across the rafters at about 5-foot intervals over each bay. Because of the weight of the 
sprinkler lines and the water contained in them, the purlins, which have a Z-shaped cross- 
section, must be made strong enough to support the sprinkler lines as well as the roofing 
over the bay, which increases construction costs. In addition, since standard clamp-type 
hangers can not readily be installed on the purlins because of their Z-shape, it is 
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necessary to drill or punch holes in the purlins for hanger installation, further increasing 
the installation costs. 

[0003] The Meyer et al. Patent No. 5,366,022 discloses extended coverage pendent and 
upright ceiling-mounted sprinklers for protecting areas up to 256 square feet per sprinkler 
and potentially up to 400 square feet per sprinkler. 

[0004] The patent to Polan et al. No. 5,669,449 discloses sprinkler systems having pipes 
supported from the beams of a pitched roof with upright sprinklers spaced up to 20 feet 
apart having deflectors with horizontal central portions and downwardly inclined side 
portions to deflect upwardly directed water over an area of up to 225 square feet to be 
protected by each sprinkler. 

[0005] The Mears Patent No. 4,296,815, the Fischer Patent No. 4,296,816; the 
Galaszewski Patent No. 4,987,957, the Fries Patent No. 5,722,599 and the Bosio et al. 
Patent No. 5,727,737 disclose horizontal side wall sprinklers provided with deflectors 
having a vertical portion in line with the outlet orifice of the sprinkler and a generally 
horizontal deflector portion disposed above the vertical portion to distribute water over 
areas to be protected which extend laterally on one side of the location of the sprinkler. 

[0006] The Tramm Patent No. 5,810,263 discloses a horizontal sprinkler provided with a 
deflector having a vertical portion in line with the sprinkler orifice and a generally 
horizontal portion extending rearwardly from the vertical portion toward the sprinkler 
orifice and having downwardly inclined side portions to confine the water distributed 
from the sprinkler to a desired area laterally beneath the sprinkler. 
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SUMMARY OF THE INVENTION 
[0007] It is an object of the present invention to provide a fire protection sprinkler system 
for the contents of metal buildings which overcomes disadvantages of the prior art. 

[0008] Another object of the invention is to provide a sprinkler arrangement for 
installation in metal buildings having ceilings supported by rafters and purlins extending 
across bays between the rafters. 

[0009] These and other objects of the invention are attained by mounting arrays of 
sprinklers along with their supply piping along the sides of each rafter in a building 
having a ceiling supported by rafters and purlins, each sprinkler being capable of 
extended coverage of up to 196 square feet so that it provides protection for an area of the 
bay between the rafters extending up to 14 feet or more from the rafter on which the 
sprinkler is mounted, thereby covering more than half the area of bays of 28 feet or less 
in width. Thus, by mounting sprinklers and supply piping on the sides of both rafters 
facing each bay, complete coverage of the area within the bay is assured without 
requiring stronger purlins. 

[0010] In a preferred embodiment, the sprinklers are horizontally oriented sprinklers 
having a deflector with a generally vertical portion facing the sprinkler orifice and a 
hood-shaped portion above the generally vertical portion shaped so that the water 
emerging from the sprinkler orifice is directed generally across the adjacent half of the 
bay on the side of the rafter on which the sprinkler is mounted. Each sprinkler has a 
K factor of at least 11, preferably in a range from about 1 1 to about 25, and desirably at 
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least about 14, and provides a density of at least about 0.2 gallons per minute per square 
foot of the covered area in the bay. 

[0011] For this purpose the deflector preferably includes a generally vertical part 
horizontally in line with the sprinkler orifice having an opening above the sprinkler axis 
and a hood-shaped part disposed above and supported by the vertical part and having a 
generally horizontal roof portion with downwardly angled sidewall portions disposed on 
opposite sides of the sprinkler axis and a downwardly angled front wall portion disposed 
forwardly of the generally vertical part. In a preferred arrangement, the hood-shaped part 
is centrally supported by arms extending upwardly from opposite side edges of the 
generally vertical part and the generally vertical part has a vertical projection extending 
into the central region of the opening above the sprinkler axis and a lower portion below 
the sprinkler axis which is inclined forwardly away from the sprinkler orifice. 



[0012] Further objects and advantages of the invention will be apparent from a reading of 
the following description in conjunction with the accompanying drawings in which: 



Fig. ^ris a schematic perspective view illustrating a metal building with its roof 
partially removed prior to installation of a sprinkler system according to the invention; 



Figgis a fragmentary view of the building shown in Fig. 1 schematically 
illustrating a representative embodiment of a sprinkler system according to the invention 
as installed in the building; 



Fig.^is a sectional view taken on the line III-III of Fig. 2 and looking in the 
direction of the arrows; 



BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. y(% a side view of a representative embodiment of a horizontal sprinkler 
arrangement for use in the system shown in Figs. 2 and 3; 

Fig. ^lsfa bottom view of the sprinkler arrangement shown in Fig. 4; 

Fig. fsfis a front view of the sprinkler arrangement shown in Figs. 4 and 5; and 

Fig./ls^a cross-sectional view taken on the line VII- VII of Fig. 5 showing the 
portion of the sprinkler deflector which faces the sprinkler orifice. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
[0013] A typical metal building 10, illustrated in Fig. 1, in which a fire protection system 
in accordance with the invention may be installed, includes metal side walls 12 and a 
metal roof 14 supported by purlins 16 which are, in turn, mounted on rafters 18 extending 
across the width of the building and spaced at intervals of 25 or 28 feet, for example, 
leaving intervening bays 22. The purlins 16, which span the spacing between the rafters 
at approximately 5 foot intervals, have a Z-shape in cross-section and are designed with 
adequate strength to support the roof 14. If fire protection sprinklers and supply piping 
are suspended from the purlins, as is conventional practice, larger and stronger purlins 
must be provided, thereby increasing the cost of the building. Moreover, to suspend the 
supply piping for a fire protection sprinkler system from Z-shaped purlins, holes must be 
drilled or punched in the purlins to install the hangers for the piping, further adding to the 
cost of installation. 

[0014] In order to provide a fire protection system for such metal building structures in 
accordance with the invention, preferably for buildings about twenty to thirty feet high, 
an array of sprinklers 26 and supply piping 28 are installed on each side of each of the 
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rafters 18, as shown in Figs. 2 and 3, and each sprinkler 26 is designed and oriented to 
provide coverage for at least half of the distance between the rafters in the intervening 
bays 22. Since the rafters 18 are usually designed to support the weight of the supply 
piping and sprinklers in a conventional fire protection system supported from the purlins, 
no increase in the size and strength of the rafters is required so that the cost of the 
structure is not increased by the installation of a fire protection system in accordance with 
the invention. Furthermore, since the supply piping 28 supporting the sprinklers 26 on 
the rafters 18 can conveniently be mounted by conventional clamps 30, as best seen in 
Fig. 3, no special mounting arrangements are required. 

[0015] The sprinklers 26 used in the system of the invention are preferably horizontal 
sprinklers designed to assure an actual delivered density (ADD) in the adjacent portion of 
the bay 22 adequate to satisfy light hazard and ordinary hazard applications and, if 
appropriate, extra hazard and storage applications. A representative embodiment of a 
sprinkler 26 for this purpose in accordance with the invention is shown in Figs. 4-7. As 
best seen in Figs. 4 and 5, the sprinkler 26 has a sprinkler body 40 having a threaded 
end 42 adapted to be connected to supply piping 28 through which water is supplied to 
the sprinklers and formed and the usual manner with a central passage having an 
orifice 44, shown in Fig. 6, through which water is supplied when the sprinkler is 
actuated. The size of the orifice 44 is selected to provide a K factor in a range from about 
1 1 to about 25 and preferably at least about 14. 

[0016] The sprinkler body 40 is formed at its other end with a frame consisting of two 
spaced arms 46 and 48 which are joined in a boss 50 on the sprinkler axis to support a 
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deflector arrangement 52. The boss 50 has a surface which diverges outwardly from the 
sprinkler axis in the direction away from the sprinkler body 40 to assist in distributing 
water emerging from the orifice. A thermally responsive element 54, such as a soldered 
link, extends from the end of a screw 56 passing through the boss 50 to a plug 60 which 
normally closes the passage through the sprinkler body 40 until it is released when the 
thermally responsive element 54 is heated to a selected elevated temperature. Preferably 
the thermally responsive element 54 is a fast response device with a response time index 
(RTI) oflessthan50. 

[0017] Optimum distribution of the water issuing from the orifice 44 over the area to be 
protected is provided by the deflector arrangement 52 which includes a vertical part 62 
affixed to the boss 50 and having at its opposite sides two support arms 64 and 66. A 
hood-shaped part 70 of the deflector arrangement 52 is mounted on the support arms 64 
and 66 and has a horizontal top wall 72, two downwardly angled side walls 74 and 76 on 
opposite sides, and a downwardly inclined front wall 78. The side walls 74 and 76 
extend at an angle from the vertical in a range from about 15° to about 35°, and preferably 
about 25°, and the front wall 78 extends at an angle to the vertical in a range from about 
40° to 60°, preferably about 40° to 45° and desirably 42°. As shown in Fig. 5, the side 
walls 74 and 76 intersect the ends of the vertical part 62, forming tabs 75 behind the 
vertical part to provide good lateral distribution. 

[0018] The support arms are joined at their upper ends by a cross piece within the hood- 
shaped part having three tabs 68 which extend through the top wall 72 approximately 
centrally of the axial length of the hood and are mushroomed over to secure the hood- 
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shaped part 70 to the support arms 64 and 66. The vertical part 62 also includes a lower 
part 80 which is bent forwardly away from the orifice 44 at an angle in the range from 
about 20° to about 40°, preferably about 30°, to the vertical along a horizontal line 82 
located approximately at the level of the lower ends of the arms 64 and 66 supporting the 
hood-shaped part 70. 

[0019] As best seen in Fig. 7 the opening 58 formed between the support arms 64 and 66 
in the upper region of the vertical part 62 of the deflector arrangement 52 is divided by a 
centrally located upwardly projecting part 84 having a semi-circular lower portion 86, 
two small projections 88 extending at opposite angles of about 30° to the horizontal, and 
a larger vertical projection 90 extending toward but not intersecting the cross piece 
supporting the mushroomed tabs 68 which extend through the top wall 72 of the hood- 
shaped part 70. In addition, the hood-shaped part 70 has, as seen in Fig. 7, a rear wall 
portion 94 extending downwardly from the top wall 72 with a central part 96 of reduced 
width spanning the upper end of the upward projection 90 of the vertical part 62. The 
downwardly inclined side portions 74 and 76 of the hood-shaped part are joined to 
inwardly extending rear wall portions 100 and 102, respectively, having lower ends 104 
and 106 which are inclined forwardly at an angle to the vertical in a range from about 20° 
to about 45°, preferably about 20° to 25°, and desirably 22°. 

[0020] In addition, a deflector rear part 110 mounted between the boss 50 and the vertical 
part 62 is formed with two horizontally extending arms 1 12 and 1 14, two downwardly 
angled arms 116 and 118 extending to a location adjacent to the edges of the lower 
portion of the vertical part 62 and two further arms 120 and 122 extending downwardly 
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on opposite sides of the sprinkler axis. Each of the arms 112, 1 14, 116, 118, 120 and 122 
is inclined rearwardly toward the orifice 44 at an angle to the vertical in the range from 
about 10° to about 30°, preferably about 20°. 

[0021] With this arrangement, sprinklers 26 mounted on rafters 18 in the manner shown 
in Fig. 2 are capable of protecting goods stored in metal buildings having bays about 25 
to 28 feet wide without requiring any sprinklers or supply lines to be supported from 
purlins spanning the bay, thereby eliminating the need for stronger purlins. 

[0022] Although the invention has been described herein with reference to specific 
embodiments, many modifications and variations therein will readily occur to those 
skilled in the art. Accordingly, all such variations and modifications are included within 
the intended scope of the invention. 
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